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:r'^+x->f+iax~y--2a^x- + 'du~y- —4:a^>j + a^ =0, 
revolves around the axis of ;)/. Find the co?)ipa)U(krie volume generated. If the same 
portion of the curve revolve around the axis of x. And the fusiform volume generated. 
Also, determine the area of this closed portion of the curve. 

41- Proposed by F. M. SHIELDS, Ooopwood, Mississippi. 

A railroad turn-table 100 feet long is balanced upon a pivot in tlse center of 
a circular track 100 feet in diameter. How far does a man walk who starts at one 
end of the table and walks, at a uniform rate, the entire length of the table in tlie 
same time that the table makes two revolutions, if the table starts to turn at the 
same time the man starts to walk? 



MECHANICS 



Oondaotsd by B.P.FINKBL, Kidder, Missouri. All eontributions to this departaiont should be sent to him. 



SOLUTIONS OF PROBLEMS. 



16. Proposed by A. H. BELL, Hillsboro, Illinois. 

An iron bar 20 feet long- and weighing 2.000 lbs, leans against a wall at angles 
of 30^, 45"-, and 80°. Determine the prennure upon the floor, and flutt upon the wall. 

I. Solution by F. P. MATZ, M. Sc, Ph.D.. Professor of Mathematics and Astronomy in New 
Windsor College, New "Windsor, Maryland. 

Let /•jP=the pressure upon the floor, and /*jc=the pressure upon the 

wall, then, if 6* be the ano-lo the bar nmkes with ths vertical wall, we have from 

WoocPh Aualytiedl Meelianic^^ the equations: 

Pp^— 7r= — 2000 lbs; that is, the floor sustains the whole weight of the 

Inir, and7V=iirtuuf^....(l). 

According to the conditions of the problem, wo deduce from (1) the 

following results: 

we have P\v— 17.4550r>4-!-lbs; 

" " " = 176.327(;»6+ " ; 

" '• " = 577.350266+ " ; 

" " " =1000.000000+ " ; 

" " " =1732.0.50800+ " ; 

" " ." =5671;2802.56+ " ; 

'• " " =5728.096052+ " ; 

Note. — How tlie Zrisi to'5 results, and all m'XKding results to th» limit of tiie 
(luadrant, are to be interpreted, is a question on which Professor DcV'ol.son Wood 
can iiifercd the readers of tlie Monthly. 

II. Solution by BDMOND FISH, Hillsboro, Illinois. 

It must bo assumed that the bar is prevented from sliding down by 
some lateral resistance, either the roughness of the flooi', or some object, as a 
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rod or plank laid between the foot of the bar and an opposite wall. Now let a 
rope be passed from the foot of the bar over a |)iilley. What weiofht attached 
to the rope will relieve the iioor of all picssiiro? 

By the Law of Virtual Velocities, Power and Weight are inversely 
proportioned to their rates of nioven:cnt in the direction required. In the 
]iresent case these rates are obviously equal, and the power nmst equal the 
weight. Hence the pressure on the floor will be 2000 lbs. for all positions of 
the bar. 

For the pressure on the wall, suppo-e the bar inclined 30^ from the 
vertical. Its whole weight may be considered concentrated in its center of 
gravity. Its tendency to move is in an arc whose radius is 10. But only the 
vertical part of this movement is effective, and this part is expressed by sin30'. 

This supposed movement of the center of the bar implies a movement 

of the upper end in an arc whose radius is 2ii. But we are concerned only 

with the horizontal part of this movement aiul this is expressed by cosfW^. 

Hence, by the law before quoted, Power (2ihhi ll)s): Weig-ht::2cos ;?!) :sin 30'. 

(Twice cos 30° because R is double). 

^Tr • , . 1. 2000 X sin 80"" , .,^,, , „.^ 

. •. Weight or pressure on wall= — ^tt-- — = 1000 X tan 30 . 

» ^ 2 cos 60'" 

In general the pressure on the wall equals half the weight of the bar 
multiplied by the tangent of the inclination. 

At 30° A is 577 At Ihs. 
At 45° A is 1000 lbs. 

At 80°^ is 5671 rVo lbs. 

This problem was also solved by P. S. Berg and J. F. W. ScJieffer. 

17. Proposed by WILLIAM HOOVER, A. M., Ph. D., Professor of Mathematics and Astronomy, 
Ohio University. Athens, Ohio. 

Find the law of donsity of strings collected into a lieap at tlie edge of a table 
with the end of the stririK' jti'^fc over the edge, so that equal masses may always pass 
over in equal units of times. 

Solutionby F. p. MATZ. M- So., Ph. D., Professor of Mathematics and Astronomy in New 
Windsor College, New Windsor, Maryland. 

A pulverized solid, if piled up, will settle by the force 
of gravity, to a certain inclination, accordina: to the smallness a n d 
smoothness of its particles. Now, a string is practically a cylindric solid 
of great length, mnaU cross- sections, and indefinite flexibility and compresibil- 
ity. In passing over the edge of the table, the string will pile into an approxi- 
iiuite right circular cone. A stream of pulverized solid — an impalpable pow'le)\ 
like precipitated BaS(K — \& practically a string of indefinitely small molecular 
attraction; and such a string will pile into a right circular cone. 

LetJ.6>=ri, OI=m^, Z CJ. 6^= ^i and ^o = the initial density of the 
first string-cone formed. Pass a pound ( IF,) of string uniformly over the edge 
of the table; then from the cone AOB— C, we have 

W,=M,g^ V,S,, = ^7tr\6,gi^nm, . . ..{!). 

Pass similarly a second pound of string; then will be formed the cone 



